During visual system morphogenesis, several cell populations arise at different time points correlating with the expression of specific molecular markers We have analysed the distribution pattern of three molecular markers (zn-1, calretinin and glial fibrillary acidic protein) which are involved in the development of zebrafish retina and optic tectum. zn-1 is a neural antigen expressed in the developing zebrafish central nervous system. Calretinin is the first calcium-binding protein expressed in the central nervous system of vertebrates and it is widely distributed in different neuronal populations of vertebrate retina, being a valuable marker for its early and late development. Glial fibrillary acidic protein (GFAP), which is an astroglial marker, is a useful tool for characterising the glial environment in which the optic axons develop.
a b s t r a c t
During visual system morphogenesis, several cell populations arise at different time points correlating with the expression of specific molecular markers We have analysed the distribution pattern of three molecular markers (zn-1, calretinin and glial fibrillary acidic protein) which are involved in the development of zebrafish retina and optic tectum. zn-1 is a neural antigen expressed in the developing zebrafish central nervous system. Calretinin is the first calcium-binding protein expressed in the central nervous system of vertebrates and it is widely distributed in different neuronal populations of vertebrate retina, being a valuable marker for its early and late development. Glial fibrillary acidic protein (GFAP), which is an astroglial marker, is a useful tool for characterising the glial environment in which the optic axons develop.
We describe the expression profile changes in these three markers throughout the zebrafish lifespan with special attention to ganglion cells and their projections. zn-1 is expressed in the first postmitotic ganglion cells of the retina. Calretinin is observed in the ganglion and amacrine cells of the retina in neurons of different tectal bands and in axons of retinofugal projections. GFAP is localised in the endfeet of Müller cells and in radial processes of the optic tectum after hatching. A transient expression of GFAP in the optic nerve, coinciding with the arrival of the first calretinin-immunoreactive optic axons, is observed. As axonal growth occurs in these regions of the zebrafish visual pathway (retina and optic tectum) throughout the lifespan, a relationship between GFAP expression and the correct arrangement of the first optic axons may exist.
In conclusion we provide valuable neuroanatomical data about the best characterised sensorial pathway to be used in further studies such as teratology and toxicology.
© 2011 ISDN. Published by Elsevier Ltd. All rights reserved.
Introduction
The zebrafish has become one of the standard vertebrate models for Developmental Biology and human disease studies E-mail address: mraa@usal.es (R. Arévalo). 1 These authors contributed equally to this work. Kastenhuber et al., 2010; GABAergic: Candal et al., 2008; Mueller and Guo, 2009; histaminergic: Kaslin and Panula, 2001; nitrergic: Holmqvist et al., 2004; orexinergic/hypocretinergic: Prober et al., 2006; Faraco et al., 2006; noradrenergic: Filippi et al., 2007 noradrenergic: Filippi et al., , 2010 Kastenhuber et al., 2010; serotoninergic: McLean and Fetcho, 2004) which have allowed the analysis of the structural alterations present in the mutants obtained after genetic screening (Amsterdam and Hopkins, 2006; Sprague et al., 2008) as well as the analysis of their putative alterations after different pharmacological treatments and/or small molecular screens (i.e. drugs of abuse, xenobiotics, pesticides, nanoparticles . . .). Most of the studies focus on either development or adulthood, but very few describe the distribution pattern of proteins throughout lifespan. These kinds of analysis are necessaries for a better knowledge of the dynamic expression of the proteins, as some of them change their location during development. The analysis throughout lifespan would provide valuable information that can be combined with behavioural and teratogenic analysis. Moreover, the zebrafish visual system has became a model for behaviour, teratogenia and
